Neuroprotective effects of NV-31, a bilobalide-derived compound: evidence for an antioxidative mechanism.
In previous studies we have already shown that the extract of Ginkgo biloba, and some of its constituents, such as ginkgolide B and bilobalide, protected cultured neurons against apoptotic and excitotoxic damage and reduced the infarct volume after focal cerebral ischemia in mice and rats. In this work, we determined the neuroprotective and antioxidative effects of 4-hydroxy-4-tert-butyl-2,3,5,6-tetrahydrothiopyran-1-oxide (NV-31), a stable compound which was synthesized to mimic the pharmacological activity profile of bilobalide. In pure neuronal cultures from chick embryo telencephalon, damage was induced by serum deprivation (24 h) and exposure to staurosporine (200 nM, 24 h) which caused an increase in the percentage of apoptotic neurons from 14 (controls) to 30 and 55%, respectively. NV-31 (1-100 nM) protected dose-dependently chick neurons against both serum deprivation- and staurosporine-induced apoptosis. Similarly, NV-31 (100 nM) reduced staurosporine (300 nM, 24 h)-induced neuronal damage in mixed cultures of neurons and astrocytes from neonatal rat hippocampus. The cellular ROS content increased 6-fold 4 h after serum deprivation as well as 4 h after the exposure to staurosporine and this increase was reduced by 50% in the presence of 10 and 100 nM NV-31, respectively. In mice, a treatment with 10 and 20 mg/kg NV-31 60 min before and immediately after focal cerebral ischemia, respectively, significantly reduced the infarct area compared with vehicle-treated animals. In the present study, we show that NV-31 promotes neuronal survival and we suggest that its antioxidative property contributes to the mechanism of neuroprotection.